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I, Hamiltoit Neil W-sxie, a BritisK 
Subject, of ** Morecroft Manor Road, 
Twickenham, Middlesex, do hereby 
declare the nature of this invention to be 
6 as follows : — 

This invention relates to rubber bushes, 
of the kind which is adapted normally for 
use where only small angular movements 
are to be dealt with, during^ which the 
iO rubber merely deforms. 

The chief object of the invention is to 
provide a simple construction, which can 
easily be fitted and which will carry con- 
siderable load, but cannot be over- 
15 stressed by excessive angular movements. 
According to this invention, the rubber 
sleeve is united, as by cementing or 
vulcanization, with a liner which is to all 
intents and purposes inextensible when the 
20 bush is fitted in position. Thus the 
rubber is prevented from spreading. 

Preferably the bush is vulcanized to a 
liner consisting of a material having a 
high coefficient of friction, and therefore 
25 will not easily slip. Suitable materials 
are vulcanite, canvas, or other impreg- 
nated woven cotton. 

In one application of the invention, tlie 
bush embodies a tube of non-metallic 
distortable material which has a high 
coefficient of friction, such as woven 
fabric or cotton impregnated to have the 
necessary' stiffness and frictiona] qualities. 

I'his constitutes the liner and is adapted 
to engage the inner member of. the hear- 
ing under relatively considerable radiaJ 
pressure, as described later. 

To this liner is cemented or vulcanized 
a rubber sleeve, and the sleeve and liner 
^0 so united constitute the complete bush 

In employing a bush so constructed, it 
is inserted (being a pxish fit) in the eye 
or bearing, which is slightly longer than 
the bush, so that there is iio possibility of 
•45 the bush projecting beyond the eye at the 
other end. The inner bearing member 
is then inserted, this part being slightly 
larfi^er in diameter than the bore of the 
liner. The liner is thus stretched radially 
50 and therefore the complete bush is sub- 
jected to sliffht radial compression at all 
times. Further, the liner is caused firmly 
to erip the inner bearing member and 
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this, aided by the fact that it is made of 
material having a high coefficient of trie- 55 
tion, prevents any slipping between the 
liner and the inner bearing member 
dta-ing small angular movements when the 
rubber portion merely deforms in the well- 
known manner. In the event of a large qq 
angular movement occurring, before the 
rubber sleeve becomes so highly stressed as 
to be in danger of disintegration or 
damage, the liner will slip on the inner 
bearing member. 

In some cases, for exaniple in applying 
a rubber bush to a spring moimting in 
which the hanger comprises a pair of 
fixed jaws, the liner would be mounted 
upon a tubular metal distance-piece i^q 
extending from jaw to jaw, thia constitut- 
ing the shaft portion inside the biwh. To 
hold this distance-piece in position, the 
hole in one jaw of the hanger may be of a 
diameter equal to that of the distance- .jg 
piece, and the hole in the other jaw may 
be made smaller. A bolt is passed 
through from jaw to jaw, iis diameter 
being equal to that of the smaller hole. 
ISle&T the head of the bolt is a washer, or gQ 
an integral part of the bolt, of a diameter 
to fit the -larger hole, and the parts are so 
diniensioned: that, as the nut on the bolt 
is tightened lip, this enlargement bears 
upon the end of the distance-piece a^nd ^ 
clamps it against the jaw portion wilh 
the smaller hole. 

The liner to which the rubber sleeve is 
united may. be arranged either inside the 
rubber sleeve, or outside it, or there may 
. be a liner both inside and outside. 

In most cases the liner would be a com- 
plete plain tube but it may be slit length- 
wise to allow tte insertion of an oversize 
inner, member and impart the necessary gg 
radial compression to the rubber. 

The surface of the bush which is not 
united to the liner may be cemented into 
the outer bearing member to incxease the 
adhesion and prevent relative slip. ^qq 

Where there is a possibility of the bush 
being subjected to tilting, as is the case 
with certain kinds of spring shackles, 
annular shims of thin hard metal, pre- 
ferably stainless steel, may be arranged 
between the ends of the spring eyes (or 
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tlie eqtiiYalerit) and the shackles. At 
least two of such, shims must be empToyed 
at each point, and the outer surf aces, or 
the outer shims, tend to adhere" to the 
^ faces of the softer spring shackles and 
spring eyes. Consequently, the shims 
rub on each other and afford lateral 
support which prevents tilting and over- 
loading of the end parts of the rubber 
■^^ bushes. 



Where a tubular distance-piece is used 
in conjunction with separate side links or 
shackle links, it may be clamped between 
the* latter in the known manner. 

Dated this 5th day of April, 19^30. 
EBIG W. WALFOBD, M.I.A.E, 
Fellow of the Chartered Institute of 
Patent Agents, 
19, Hertford Street, Coventry, 
Agent for the. Applicant. 
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I, Hakimon Neil Wylie, a - British 
Subject, of " Morecroft Manor Koad, 
Twickenham, Middlesex, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 
20 formed, to be particularly described and 
ascertained in and by the following state- 
ment : — 

This invention relates to composite 
bushes, for concentric inner and outer 
25 bearing members, of the kind wherein a 
rubber sleeve is united with aji internal 
or external :liner of hai'der material^ the 
bush being mounted in such a way that 
small relative angular movements of 
30 the members merely cause the mbber to 
- deform^ whereas in the event of excessive 
movement the hard liner slips on the 
coacting member and prevents overstress- 
ing of the rubber. , , . u 

35 An example of such a bush is shown 
in the Specification of my prior Patent 
No 286,330. According to a preterred 
adaptation described in the specification, 
the liner is of brass or other mateijal that 
JLO is ductile under high stress, and the bush 
is placed in position and compressed or 
expanded so that the liner receives a 
permanent set which causes the rubber 
sleeve to be permanently compressed. 

The chief object' of the present inven- 
tion is to facilitate the fitting of the bush. 

According to the invention, the external 
diameter of the bush is substantially equal 
to the bore of the outer bearing member 
50 and the bore of the bush is so much less 
than the external diameter of the inner 
beariiig member that, as the parts are 
being assembled with the bush between 
the members, the bush will be engaged 
55 thereby, under relatively considerable 
radial pressure. 

Preferably the inner bearing member 
consists of a bolt with a metal sleeve in 
one or more pieces surrounding and 
go secured to it. 

' In the accompanying drawings. 

Figure 1 is an axial section of a com- 
posite bush applied to a hanger of a 



vehicle suspension spring according to 
the invention ; 

Figures 2 and 3 are similar views show- 
ing modifications, while 

Figure 4 shows one forni of oversize 
sleeve in process of insertion into the 
bush. 

Like numerals indicate like parts 
throughout the drawings. 

In all the constructions illustrated, the 
bush embodies a tube 2 of a non-metallic 
distortable material which has a high 
coefiicient of friction, such as woven 
fabric or cotton impregnated to have the 
necessary stifiness and frictional qualities. 
This constitutes the hard liner and is 
adapted to engage the inner member of oO 
the bearing under relatively considerable 
radial pressure, as described later. 

To this liner is cemented or vulcanized 
the rubber sleeve 3, and the sleeve and 
liner so united constitute the composite 85. 
bush. 

In the application of a bush so con- 
structed to the hanger bearings of a 
vehicle suspension spring, the bush is 
inserted (being a push fit) in the spring w 
eye^4 or other housing, which is prefer- 
ably slightly longer than the bush so that 
there is no possibility of the rubber por- 
tion thereof projecting beyond the. ends 
of the eye. The inner bearing member or 
pivot pin is then inserted, this part, in 
accordance with the invention, being 
slightlv larger in diameter than the bore 
of the liner 2. The liner is thus stretched 
radiallv and thei'efore the complete bush 100 
is subjected to material radial compression 
at all times. Furthermore, the liner is 
caused firmly to grip the inner bearing 
member and this, aided by the fact that it 
is made of material having a high 105 
coefficient of friction, prevents any slip- 
ping between the liner and the inner 
bearing member during small angular 
movements when the rubber portion 
merely deforms in the ' well-lmov.-n 110 
manner. In the event of a.Jia:rsfJiJagnlar 
movement occurring before the rubber 
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sleeve becomes so higUy stressed asto be 
in danger of disintegrataon or dajna|je, 
the liner will slip on the in^^er 
member The liner 2 is to aU mt^ts and 
B purposes iuextensible when l^e bi^V^s 
^ ffl in position, and the rubber sleeve 
S L thus restrained from spreading longi- 

of f tubular metal . distance-piece 6 
15 extending from jaw to 3 aw To ^oW^s 
distance-piece in position, when th* 
are connected by a rigid web 7, the ^oie 

Erv^f 

linlp 9 Near the liead 11 ot 

bolt U 'i^Weo'd »J th,. »teg.^^^^^^ 
the smaller hole 9. (See Figure 1). 

so that the webs coJl^^^oting tlie laws a 
^le to yield sUghtly as the bolt 10 ib 

*'^if*I4iire 1. a plain metal distance- 
45 piie 6 S^Bd, this being inserted mto 
thl biSh from one side only, so that the 

SfdX t'emtti^g^ at ll to prevent 
50 .»^^P- . -t ^iU. be seen that the 

ruSer*^lee^3 co Jes flush with, or may 

the iaw and the rubber. The Imer 2 is 
!«uall7 considerably longer than the 
sleeved and is arranged to bear against 

^ ^^Vh^e there is a possibility of the bush 
being subjected to tilting and ieavy side 
force! as is the case with certain kinds of 
spring shackles, annular shims 16 o£ thm 

!» hard metal, preferably stainless steel, may 



be arranged between the ends of the 
spring e|es 4 (or the equivalent) aiid the 
shackle jaws 3. Provided that at least 
two of such shims are employed at each 
poLt, their outer surfaces (or the outer 70= 
shims) tend to adhere to the faces of the 
softer spring shackles and eyes, and con- 
sequently the shims rub on each other and 
afford lateral support which prevents tilt- 
hs and overloading of the end parts of 75, 
the rubber bushes. .In this case, the 
deformable rubber sleeve, before compres- 
sion should be considerably narrower 
S tiie spring eye, to allow for slight 
spreading -under load. „ . ^, , ^^ 80 

■The fiature of Figure 3 is that the 
metal distance-piece is divided trans- 
versely, or rather, that two short sleeves 
17 17 of equal length are used. It Has 
be^n found that, by inserting these short 35 
sleeves into the bush from opposite ends 

assembly is gre*«y s 
risk of displacing the rubber sleeve 3 is 

"l^''*ligure 4, two sleeves 18, 18 are 9a 
ahown in process of being inserted into 
the bush, each having a smaU flange 
at ita outer end. The sleeves are pre- 
ferably tapered as shown, so that wnen 
they ^e in position the rubber sleeve 3 is 95 
under higher compression at the ends than 
at the centre, when the bore of t^e eye 4 
ie uniform. On the other ^^^d, if the 
bore of the eye is greater at the ends than 
in the centre, as is often the case the lOO 
tapered sleeves 18, 18 effect a s^ibstantmlly 
uiif orm radial compression of the rubber 
sleeve 3 throughout its whole length. 

Should lubrication of the bush become 
desirable, as, for instance to facilitate the 
entry of the sleeves 6 or 17, castor oil. or 
other vegetable oil, may be used. 

In most cases the Ij^er would be a com- 
plete plain tube, but. if fesirable, it 
could be sUt lengthwise to facilitate Oie no 
insertion of the oversize inner member 
and to allow the necessary radial com- 
pression of the rubber. 

Having now particularly described and 
ascertained the nature of my said inven- - ^^ 
tion and in what manner the same is to 
be performed, I declare that what I claim 



"1 The combination with concentric 
internal and external bearing members 
capable of relative angular movement, ot 
a composite bush comprising a rubber 
sleeve united to a liner of harder naat«rial, 
the external diameter of the bush being 
substantially equal to the ^ 
external member and the bore of the busH 
being so much less than the external dia- 
meter of the inner member that as the 
parts are being assembled with the bush, 
between the members, the bush will be 
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considerably compressed in a radial direc- 
tion. 

2. Tlie combination with, concentric 
internal and external bearing members 

p capable of relative angular movement, of 
wliiclL tbe former is a bolt, of a com- 
posite bixsh whicL. fits into tbe external 
member and comprises a rubber sleeve 
united to a liner of harder material, and 

fJO a metal sleeve wbicb surrounds and is 
secured to tbe bolt and tbe external dia- 
meter of wbicb is so mucb greater tban 
tbe bore of tbe busb that, when tbe parts 
are assembled with tbe metal sleeve on tbe 

15 bolt and tbe busb between tbe metal 
sleeve and tbe external member, tbe busb 
will be subjected to a material radial com- 
pression. 

3. An arrangement according to Claim 



2, wherein the metal sleeve is divided 20 
transversely. 

4. An arrangement according to Claim 

3, wherein the parts of the metal sleeve 
are externally tapered towards their inner 
ends. 29 

5. Tbe complete concentric bearing 
members with interposed composite bush 
bearing, substantially as described with 
reference to Figure 1, Figure 2, Figure 
3 or Figure 4 of the accompanying draw- 
ings. 

Dated this Ist day of January 1931. 
- ERIC W. WALFOBD, M.I.A.E, 
Fellow of the Chartered Institute of 
Patent Agents, 
19, Hertford Street, Coventry, 
Agent for the Applicant". 
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